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Solution by G. B. M. ZEEB, A. M„ Ph. D., The Temple College, Philadelphia, Pa., and J. E. HITT, Coronal 
Institute, San Marcos, Tex. 

Project the given triangle into an equilateral triangle, side=a ; let G be 
the center of gravity, OH or CM=x. 
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116. Proposed by the late ENOCH BEEBY SEITZ. 

The average area of the quadrilateral formed by joining four random points 
on the surface of a circle, radius a, is 4a a /3*. 

Solution by 6. B. M. ZEEB, A.M., Ph.D., Professor of Chemistry and Physics. The Temple College, Philadel- 
phia, Pa. 

Let a=radius of given eircle, .A=its area, a =-required average, a '=the 
average area when the four points are taken on both the cir- 
cle A and a concentric annulus B, a , =the average area when 
three points are taken on A and one on B. 

Then ( A '- A )J=4B( a,-a). 

But a: a'=A:A+B. 



. a , = (A+B)a 



A =4 A 




A * • • "-*"!• 
Let one point be on the circumference of the circle, 
and the other points P, Q, R anywhere on its surface. Let OP=x, OR=y, OQ 
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=z, £AOD=-0, lGOD=4>, lBOD=4>. ThenOA=2asmO=x',OC=2asm<l>=i/, 
OB~2as,xa<p=z' . Area OPQB=ixzsin(0 — ^)+J«/ssin(^— $)=u. 
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64 C c* r e C" 
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MISCELLANEOUS. 

111. Proposed by 6. B. M. ZERE, A. M., Ph. D., Professor oi Chemistry and Physics in The Temple College, 
Philadelphia, Pa. 

Exhibit cos 3 0sin 8 0sin 8 0eos0 as a series of harmonics. 

Solution by the PROPESER. 
m=oo n—m 

/(//, (j>)= S [lo,X(i«)+ 2 (A n>m eosji0+5 n , m sinw0)P ro ' ! (//.)]. 
Now/Os 0)=/i 3 j/[(l -// 2 ) 3 ]sin 2 0cos0=ia 3 (l-//. 2 )2 (cos0-cos30). 
Am=-^~-/^_ M 8 (l-/»»)i P m (ji)d?$* (cos0-cos30)=O. 



